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Vena cava filter ensnarement and delayed 
migration: An unusual series of cases 
Alan Dardik, MD, PhD, Kurtis A. Campbell, MD, Charles J. Yeo, MD, and 
Pamela A. Lipsett, MD,  Baltimore, Md. 
Purpose: To review delayed and guidewire-induced morbidity associated with vena cava 
filters. 
Methods: The records from the Johns Hopkins Hospital, a tertiary care referral center, of 
all patients who had vena cava filter complications from August 1993 through July 1996 
were retrospectively reviewed. 
Results: Five patients had filter migration or ensnarement with a guidewire. One patient 
had delayed extrusion of a filter strut into the duodenum. Four patients had filters 
ensnared by guidewires, including one during initial filter placement and one several 
years after placement. 
Conclusions: Delayed complications f vena cava filters should be considered whenever 
unusual patient signs or symptoms cannot be easily explained, even in the absence of a 
history of filter placement. To prevent guidewire nsnarement of filters, simple tech- 
niques should modify endovascular p ocedures when vena cava filters are present. (J Vasc 
Surg 1997;26:86%74.) 
Inferior vena cava filters are designed to prevent 
pulmonary emboli in patients who are unable to 
tolerate anticoagulation therapy or in whom antico- 
agulation therapy fails. In many centers, the indica- 
tions for the use of vena cava filters have been ex- 
panded to include their prophylactic use in high-risk 
patient populations. Although these devices are 
widely used, there have been no controlled clinical 
trials to assess all of the current uses of these filters. 
However, several large institutional series have been 
reported with individual devices, with recurrent pul- 
monary emboli reported at an incidence of less than 
1%) 
Filter complications are not infrequent but are 
2 rarely life-threatening. Among the common compli- 
cations of the vena cava filters are occlusion at the 
venous insertion site and thrombosis of the inferior 
vena cava. i,s,4 Unusual complications of vena cava 
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filters include migration and strut extrusion with 
perforation into surrounding extravascular struc- 
tures. Case reports have documented the occasional 
patient who has symptoms as a result of these filter 
migrations,  Gastrointestinal complications from 
strut extrusion are exceedingly uncommon. 6 
Filter complications may present with a lmown 
antecedent s imulus, such as endovascular displace- 
ment of the filter by ensnarement with a guidewire, 
or complications may occur spontaneously without a 
known stimulus, as with delayed filter migration. We 
reviewed our experience with both types ofvena cava 
filter complications; methods to avoid these compli- 
cations in patients with indwelling filters are dis- 
cussed. 
METHODS 
The Department of Surgery records from August 
1993 through July 1996 were reviewed retrospec- 
tively for complications of  inferior vena cava filters at 
the Johns Hopkins Hospital. Five patients were iden- 
tified, and their medical records were reviewed, in- 
cluding details of  the history, radiographs of the filter 
complication, and the clinical outcome (Table I). 
Hospital computerized records failed to identify ad- 
ditional patients with inferior vena cava filter compli- 
cations, regardless of ICD-9 code. 
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Table I. Series ofvena cava filter complications 
Filter 
Case Filter type Stimulus fractured Migration Treatment 
1 Greenfield Delayed Yes 
2 Venatech Guidewire Yes 
3 Venatech Guidewire Yes 
4 Greenfield Guidewire No 
5 Venatech Guidewire No 
Yes-duodenum Filter retrieved, open 
Yes-SVC/PA Filter retrieved, endovascular 
Yes-SVC Filter & wire left 
No Filter left, wire retrieved 
No Filter & wire retrieved, open 
SVC, Superior vena cava; PA, pulmonary artery. 
RESULTS 
Five patients were identified at The Johns Hop- 
kins Hospital between August 1993 and July 1996 
who had unusual complications of inferior vena cava 
filters. The mean patient age was 57 years (range, 30 
to 89 years); there were two male and three female 
patients. Three of the filters were placed during the 
course of  treatment for deep venous thromboses, 
and two were placed prophylactically. Two of the 
patients died during the hospital admission in which 
the filter complication occurred. The details of  the 
cases are outlined in Table I and are described briefly 
below. 
Patient 1. A 36-year-old man sought reatment 
for small bowel obstruction caused by exacerbation 
of  his Crohn's disease. He had a 23-year history of 
severe Crohn's disease; he had required several ab- 
dominal operations and was managed most recently 
by steroids and metronidazole. Although not initially 
described by the patient, 2 years before admission 
the patient had several episodes of  deep venous 
thrombosis in his left lower extremity and was 
unable to tolerate anticoagulation medication be- 
cause of  gastrointestinal bleeding. A Greenfield 
vena cava filter wa's placed at that time via the right 
femoral vein and was verified by radiograph to be 
at the L2-L3 position, below the origin of  the 
right renal vein. 
At the current presentation, an abdominal radio- 
graph demonstrated scattered air-fluid levels without 
significant bowel dilation, and a vena cava filter was 
noted to be at the T12-L1 level and was tilted 24 °. 
The patient was treated for a bowel obstruction as a 
result of Crohn's disease with intravenous hydration, 
steroids, H2 blockers, metronidazole, and total par- 
enteral nutrition. 
An upper gastrointestinal study demonstrated 
thickening in the proximal stomach, and the duode- 
num had areas consistent with active Crohn's disease. 
There were also two probable fistulae with active sites 
of Crohn's in the distal small bowel. Esophagogas- 
troduodenoscopy revealed a metal strut protruding 
from the posterolateral wall medially, just distal to 
the ampulla (Fig. 1, A). The contralateral duodenal 
wall was inflamed. A computed tomogram revealed 
minimal abdominal inflammation without abscess 
and noted the aberrant filter position (Fig. 1, B). A 
Doppler study of the vena cava and right groin 
showed normal flow. 
After the patient underwent 4 weeks of failed 
medical therapy, laparotomy revealed active Crohn's 
disease at the stricture sites, which was amenable to 
stricturoplasty. Because of the patient's nausea and 
duodenal inflammation, the extruded vena cava filter 
strut was removed; the strut was transected at the 
vena cava, and the duodenum was oversewn. One 
additional strut was found in the pancreas and was 
easily removed. The filter that remained within the 
vena cava was firmly seated 1 cm above the right 
renal vein. The patient did well after the operation, 
with relief of his symptoms; he could eat a regular 
diet and he had normal bowel habits. He remained 
well until his death from unrelated causes 21 months 
later. 
Patient 2. A 30-year-old man had a pulmonary 
artery laceration caused by a stab wound on the left 
side of  the chest; after operative repair and stabiliza- 
tion in the intensive care unit, he remained unre- 
sponsive, ventilator-dependent, andon hemodialysis 
support. A Venatech inferior vena cava filter was 
inserted prophylactically. 
Two weeks later, a chest radiograph, performed 
after a routine and seemingly uncomplicated guide- 
wire change of a right subclavian Shiley catheter, 
demonstrated the filter in the right mediastinum 
(Fig. 2). A chest computed tomogram showed two 
struts at the cava-azygous junction, three struts at the 
cava-atrial junction, and one strut directed superi- 
orly, consistent with filter migration to the superior 
vena cava, with fragmentation and migration of one 
strut into the left pulmonary artery. 
Because the filter was thought o be in a stable 
position, without immediate likelihood of further 
displacement, the filter was removed under fluoro- 
scopic guidance the next day; an infrarenal 12F 
Greenfield filter was placed. This filter remained in 
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Fig. 1. A, Endoscopic view of the duodenum. Vena cava filter strut is seen endoluminally, and 
there is inflammation i the contralateral wall. B, Computed tomogram demonstrates aberrant 
filter strut position. 
stable position until support for the patient was with- 
drawn 4 weeks later on the basis of cerebral anoxia. 
Patient 3. An 89-year-old woman underwent 
placement of a Venatech vena cava filter and under- 
went placement of a total parenteral nutrition line 
before operation in preparation for a right hemico- 
lectomy for colon cancer. At laparotomy metastatic 
disease was detected, and the patient underwent a
subtotal colon resection with an ileostomy. 
Two weeks after the operation, itwas noted that a 
guidewire in the right subclavian catheter could not 
be removed during a routine catheter change. A 
chest radiograph demonstrated guidewire ensnare- 
merit in the filter, which appeared fractured and 
displaced to the junction of the brachiocephalic, su- 
perior vena cava, and internal jugular veins. One strut 
was present in the suprarenal inferior vena cava. Al- 
though attempts were made in the interventional 
radiology suite to retrieve the catheter, from both 
jugular and femoral approaches, the catheter was not 
able to be retrieved. Because of her underlying med- 
ical condition, the patient's family requested that 
additional procedures not be performed. 
Patient 4. A 66-year-old woman was transferred 
to Johns Hopkins Hospital after undergoing an ex- 
ploratory laparotomy and small bowel resection for 
gangrenous small bowel at another institution. Be- 
fore the operation a right internal jugular catheter 
was placed, but the guidewire nsnared her Green- 
field vena cava filter that had been placed several 
years previously for recurrent deep venous thrombo- 
ses; a history of filter placement was unknown before 
the operation. The guidewire was left in place after 
an unsuccessful, forceful, attempt at its removal (Fig. 
3). 
After the patient was stabilized, the guidewire 
was removed by carefully unwinding it under fluoro- 
scopic guidance. The vena cava filter was left in place, 
without being moved. The patient was eventually 
discharged to a rehabilitation center. 
Patient 5. A 65-year-old woman had a hip frac- 
ture and splenic laceration during an automobile 
accident 1 month before transfer to Johns Hopkins 
Hospital. On arrival she was septic from multiple 
abdominal abscesses. AVenatech filter was placed for 
deep venous thromboses. However, during deploy- 
ment the filter became malpositioned in the vena 
cava. Catheters placed via the jugular and femoral 
veins, in an attempt to reposition the filter, became 
entangled in the filter and were unable to be extri- 
cated using fluoroscopic guidance (Fig. 4). 
The patient was taken to the operating room, 
where she underwent extraction of the caval filter 
and guidewires, caval plication with an Adams- 
DeWeese clip, splenectomy, and drainage of her ab- 
dominal abscesses. After a slow postoperative r cov- 
ery, she was discharged to a rehabilitation hospital. 
She had no episodes of recurrent hrombosis after 
1 year. 
DISCUSSION 
Interruption of vena caval flow for the treatment 
of pulmonary emboli has been practiced since 1893.1 
Inferior vena cava filters have been available for at 
least 20 years. 7 Although controlled comparative 
studies have not documented the clinical usefulness 
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Fig. 2. Chest radiograph tal~en after outine right subcla- 
vian catheter change. Arrow points to ectopic vena cava 
filter in superior vena cava. 
of these devices, vena cava filters are commonly used. 
Several authors have proposed expanded indications 
for their use to include prophylactic placement in 
high-risk patients. Morbidity and mortality studies of  
the use ofvena cava filters must include reporting the 
incidence of recurrent pulmonary emboli, complica- 
tions of  filter placement, and long-term problems. 
The cases presented in this report represent uncom- 
mon complications ofvena cava filters. 
Vena cava filter migration, defined as movement 
of more than 10 mm with respiration, can be seen in 
as many as 10% of all patients. 8 Whole-filter migra- 
tion is thought o be relatively uncommon and un- 
important, although it is occasionally responsible for 
complications. 9,z° Filter strut extrusion is far less 
common; there are scattered case reports in the liter- 
ature, such as perforation into he aorta n and retro- 
peritoneal hematoma s a result of  lumbar artery 
puncture. 5 Gastrointestinal problems associated with 
migration of vena cava filters are rarely reported. 
However, mechanical small bowel obstructions have 
been seen. 6
Two previous cases of duodenal perforation have 
been described12,1a; in both cases, the complications 
were noted several years after filter placement. Treat- 
ment was strut removal in both cases. In the first case 
reported here, the patient had symptoms, signs, ra- 
diographs, and pathologic findings consistent with 
Fig. 3. Abdominal radiograph shows the J-hook of the 
central line guidewire nsnared in the cone of vena cava 
filter. 
an acute xacerbation ofCrohn's disease--and might 
have been treated with stricturoplasty alone. How- 
ever, erosive inflammation was also seen on endos- 
copy and biopsy, consistent with trauma from the 
strut. Thus simultaneous treatment of  the vena cava 
strut extrusion was required. 
Although spontaneous vascular migration ofvena 
caval filters has been reported, iatrogenic movement 
by ensnarement with a guldewire has been infre- 
quently reported) 4-17 Our experience documents 
that not only is this meGhanism for dislodgment of 
the filter theoretically possible, 18 there will be an 
incidence of this complication, given enough clinical 
volume. Meticulous attention to technique, espe- 
cially with respect o insertion length of the guide- 
wire, is necessary. No benefit and some risk is seen 
with excess guidewire length. Of  particular note, two 
of the patients in this series had catheters in the right 
subclavian vein and the other had the catheter in the 
right internal jugular vein, suggesting that these sites 
are at particular isk for guidewire complications. 
Although using the straight end of the guidewire 
may avoid "catching" the filter on the J hook in in 
vitro models, is this method must bc cautiously 
adapted, as the straight end of  the wire may cause 
vessel perforation. 
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We do not routinely use fluoroscopic guidancc 
for all guidewire manipulations in patients known to 
have a filter; as noted in our last case, fluoroscopy 
does not eliminate the risk of ensnarement. The true 
incidence of complications related o guidewire en- 
snarement is not yet known, and in the absence of 
these data we assume that these complications are 
rare. The incidence of complications in patients with 
vena cava filters cannot be definitively estimated be- 
cause the prevalence ofvena cava filters in the popu- 
lation at risk is not known. Furthermore, any esti- 
mate of filter prevalence in our tertiary care hospital 
population is impossible to verify because screening 
for vena cava filters on admission to the Johns Hop- 
kins Hospital is not routinely performed. 
Ensnarement of a filter with a guidewire is one 
obvious mechanism of filter movement. Spontane- 
ous filter fracture as a result of a manufacturing 
defect may also cause filter migration) 9 Another 
mechanism proposed for spontaneous movement of 
whole filters is increased intraabdominal pressure, 
transmitting increased pressure on the filter and ulti- 
mately causing filter movement. Our first patient had 
a mechanical small bowel obstruction caused by 
Crohn's disease, with abdominal distention and epi- 
sodic vomiting raising intraabdominal pressure. 
However, the actual mechanism of spontaneous filter 
movement is unknown.  20 
Because complications ofvena cava filters are un- 
common, these cases demonstrate he need for sur- 
geons, intensivists, gastroenterologists, endoscopists, 
radiologists, and, especially, primary care physicians, 
to recoguize the potential for vena cava filter migra- 
tion, with strut fracture and extrusion, to cause un- 
usual symptoms and signs. If  a patient is symptom- 
atic, strut removal is required, usually keeping the 
remaining struts of the vcna cava filter in place. If  
patients do not have symptoms and inferior vena cava 
filter struts are discovered to be outside the vena cava 
by palpation during laparotomy for another indica- 
tion, then it is reasonable to remove them. However, 
an asymptomatic patient probably does not require 
laparotomy for removal of extraluminal struts. Even 
though there was a 40% rate of mortality associated 
with this series of patients, our experience with 
guidewire-induced complications uggests that a 
nondisplaced filter may be left in situ if the ensnared 
guidewire can be successfully removed. However, we 
suspect that filter migration, tilting, and fracture may 
alter filter function. Because these complications are 
uncommon, the incidence of recurrent emboli after a 
fractured filter is left in situ is unknown. 
Standards of care have not been established for 
Fig. 4. Abdominal radiograph demonsn'ates three dis- 
tinct guidewires caught on vena cava filter. 
the management of patients with vena cava filters 
with regard to the detection of asymptomatic spon- 
taneous filter migration. Based on the low frequency 
of these complications, urveillance would incur high 
cost and thus negate potential benefit, especially be- 
cause asymptomatic patients probably do not require 
treatment. Therefore, outpatient surveillance for the 
detection of filter migration should probably be re- 
served for those patients in whom the filters are 
lcnown to be in an ectopic location but who are still 
asymptomatic. The safest and most cost-effective 
strategies to prevent he majority of these unusual 
complications are the simple measures of passing 
only a small length of wire into the vein and using 
fluoroscopy if any resistance to wire withdrawal is 
met during central line insertion and maintenance. 
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